The HIV/AIDS epidemic is disproportionately impacting young African Americans. Efforts to understand and address risk factors for unprotected sex in this population are critical in improving prevention efforts. Situational risk factors, such as relationship type and substance use before sex, are in need of further study. This study explored how established cognitive predictors of risky sexual behavior moderated the association between situational factors and unprotected sex among low-income, African American adolescents. The largest main effect on the number of unprotected sex acts was classifying the relationship as serious (event rate ratio = 10.18); other significant main effects were alcohol use before sex, participant age, behavioral skills, and level of motivation. HIV information moderated the effect of partner age difference, motivation moderated the effects of partner age difference and drug use before sex, and behavioral skills moderated the effects of alcohol and drug use before sex. This novel, partnership-level approach provides insight into the complex interactions of situational and cognitive factors in sexual risk taking.
Introduction

I
n the United States the HIV/AIDS epidemic disproportionately impacts youth and African Americans. Although they made up only about 20% of the population, young people between the ages of 13-29 years represented nearly 40% of new HIV infections in 2009; among all persons between the ages of 13-24 who were infected, 65% were African American. 1 Given that the primary mode of infection among African American youth is sexual transmission, 2 continued efforts to delineate predictors of unprotected sex in this population are critical in improving and targeting prevention efforts.
Prior research on predictors of HIV risk behaviors among adolescents can roughly be divided into two literatures. First are studies that attempt to identify individual traits and situational factors that, while not specific in their association with HIV, do predict engagement in HIV risk behaviors. Individual traits include factors such as developmental effects, personality characteristics, poverty, and mental health. Situational and ecological factors include the context in which the sexual behavior occurs (e.g., the type of relationship, substance use prior to sex), as well as the larger ecological context (e.g., levels of parental monitoring). The primary goal of this approach is to identify individuals who are at risk, and situations that potentiate risk in order to develop interventions that specifically target these factors without necessarily specifying the causal chain linking the risk factors with the outcomes. Within this collection of literature, three of the most widely studied predictors of sexual risk are relationship type (i.e., serious versus casual), [3] [4] [5] [6] [7] substance use prior to sex, [8] [9] [10] [11] [12] and partner age difference. 13, 14 The second major collection of literature focuses on cognitive factors directly related to sexual risk behavior, such as HIV knowledge, attitudes towards risk and prevention behaviors, expectations, motivations, and abilities related to risky or safer sex. 15, 16 Here, the goal is to identify cognitive factors related to HIV that can be changed through intervention so as to facilitate the individual's engagement in protective behaviors.
In general, these literatures have developed in relative isolation from one another, one predominately from epidemiology, and the other from health behavior theory, but there is great value in integrating these approaches. As an example of the potential of integrating these two approaches, consider the association between substance use and unprotected sex. If substance use prior to sex is found to be predicted by certain cognitive factors, one could intervene to reduce substance use and thereby reduce risky sexual behavior. Alternatively, one could develop interventions that do not reduce substance use, but rather change cognitions or skills in such a way to reduce the effects of substance use on condom use, and thereby reduce unprotected sex during intoxication. For example, a harm reduction strategy may teach substance users techniques for preparing for condom use prior to intoxication. Identifying moderated relations such as this increases the number of avenues for prevention.
Unprotected sex in adolescent relationships
Evidence suggests that the most frequent adolescent relationship or partnering pattern is best described as ''serial monogamy'' (i.e., having multiple sequential nonoverlapping sexual relationships). 17, 18 This pattern places adolescents at particular risk for acquisition of HIV and other STIs for several reasons. First, when an STI occurs in the context of a relationship, the duration of the infectious period of the disease is often longer than the gap between adolescents' sequential relationships, thus placing the new partner at risk for STIs since an adolescent may infect a new partner before knowing that he or she is infected. 19 Second, condom use is most likely to occur early in adolescents' romantic relationships, and condom use declines quickly over time once the relationship is considered ''serious''. 20, 21 Third, the average required duration before a relationship is considered ''serious'' is short; one study found the average time-frame for young women's relationships to progress from being treated as new to being considered serious enough for unprotected sex was 21 days. 21 Fourth, these relationship factors are nested within the developmental context where the norm is for a maturational process where heterosexual individuals switch from condom use to other means of birth control or the desire to have children. 22, 23 If adolescents are indeed experiencing rapid sexual partner turnover and ceasing condom use with their partners because they are quick to define their relationships as serious, then HIV and other STIs have the opportunity to be transmitted more efficiently across these multiple partnerships.
Substance use and unprotected sex
A relatively large body of literature has examined the relationship between alcohol use and sexual risk, and these various studies have produced inconsistent findings. These inconsistencies may be partially due to differing methodologies that have been used to examine this relationship. Research using a global association methodology (i.e., average rates of alcohol use and risky sex during a discrete retrospective window) has generally found positive associations between risky sex and alcohol use in general populations. [24] [25] [26] Importantly, evidence suggests that teens tend to overestimate the association between drinking and sexual risk in retrospective assessments. 27 Event-level analyses of multiple occasions of alcohol use and sex in the same person over time improve upon this approach by specifically mapping alcohol and condom use onto a sexual encounter or partner, and this type of analysis has been conducted using either retrospective accounts of behavior or prospective daily diaries. Both of these approaches have yielded mixed results, with some reporting positive associations between alcohol use and sexual risk, 26, 28 and others finding no association. 27, 29, 30 Drug use has also been found to be associated with risky sexual behavior in adolescent populations using both global association and event-level studies, including marijuana use, [31] [32] [33] amphetamine use, 34 polysubstance use, 35 and studies that measure drug use more generally.
36-39 However, some event-level studies have failed to find an association between drug use and risky sex, particularly when measuring marijuana use, 34, 40 indicating that the association between drug use and sexual risk may not be consistent across all of adolescents. Furthermore, African American adolescents and adults have been found to drink and use drugs significantly less frequently compared to White individuals, 35, [41] [42] [43] [44] [45] [46] [47] and the association between substance use and sexual risk may not be consistent across racial groups.
Information, Motivation, and Behavioral Skills (IMB)
The Information, Motivation, and Behavioral Skills (IMB) Model is a widely-used framework for studying HIV risk behavior and developing prevention interventions, 48 and this model has been applied to HIV risk and behavior change specifically in African American youth. 15 The IMB Model draws on the tenets of Social Cognitive Theory 49 and Theory of Reasoned Action, 50 and it asserts that the fundamental determinants of engaging in behaviors that prevent HIV acquisition are the combined effects of having: (a) HIV-related information and prevention knowledge, (b) motivation to become/stay safer, and (c) necessary skills to engage in prevention behaviors, including self-efficacy to use condoms. 51 The literature on heterosexual youth and adults generally supports the association between the components of the IMB model and sexual risk behavior in both observational studies 16, [51] [52] [53] [54] [55] [56] and tests of interventions. 57, 58 However, evidence suggests that motivation and behavioral skills may play a more proximal role in influencing sexual risk than HIVrelated information. 16, 53 Most studies examining the influence of IMB variables on sexual risk behavior have examined either individual associations between the components of the IMB model on a variety of sexual risk behaviors or have focused on evaluating the overall fit of the IMB model in accounting for the variance in sexual risk. To our knowledge, very little research has examined whether these variables (i.e., HIV knowledge, motivation, and behavior skills) interact with situational variables (e.g., substance use prior to sex, partner type) in predicting sexual risk behavior. It may be that individuals with varying degrees of endorsement of IMB constructs experience differential associations between situational variables and sexual risk. For example, it is possible that individuals who are highly motivated to avoid unprotected sex are less likely to abandon condom use once a relationship becomes ''serious'' compared to youth who are lower in such motivation.
While these moderating effects have not previously been well explored in the literature, evidence from the substance use literature suggests that the association between situational variables and sexual risk are not consistent across all youth and adolescents, and HIV knowledge, motivation, and behavioral skills may help to further explain these inconsistencies. For example, a study of college males found that alcohol use was linked to decreased condom use with casual partners but not with new or serious partners. 28 Additionally, a recent study of young men who have sex with men found that sensation seeking moderated the association between drinking and sexual risk, such that there was only a positive association between these variables in high sensation seekers. 59 Finally, a study of college students found that those who were higher in self-efficacy were more likely to use condoms while drunk than those lower on this domain. 52 The purpose of the current manuscript is to explore how established cognitive predictors of risky sexual behavior may moderate the association between situational factors and unprotected sex using a cross-sectional Partner-Level Model (PLM); if moderation is found, it suggests that approaches to positively influence cognitions may help sever the association between situational factors and unhealthy outcomes. In our sample of very low-income, African American adolescents, we used the sexual partnership, rather than the individual, as the unit of analysis. We hypothesized that being in a serious relationship, having older partners, and using alcohol or drugs before sex would all increase the risk of unprotected sex, but greater behavioral skills, motivation, and information would diminish these influences.
Methods
This study, known as the Gene, Environment, Neighborhood Initiative (GENI), included a community sample of 592 adolescents aged 13 through 18 years, and their primary caregivers. Their average age was 15.9 years and 48.8% of GENI participants were male. Nine participants did not provide information about sexual behavior, leaving an analytic sample of 583 participants (98.5% of the GENI sample). The adolescents and caregivers were from predominantly African American, very low-income neighborhoods in the southern U.S. Participants were recruited from a community-based, multiple cohort longitudinal study with annual data collection, the Mobile Youth Study (MYS); the MYS has been described in detail elsewhere. 60, 61 Participation in GENI involved an approximately 2½ h interview for both the adolescent and his/her caregiver. Interviews were conducted between March 2009 and October 2011. All measures were collected using an audio computerized self-administered interview (ACASI) approach, which removes the need for interviewers to ask sensitive questions and may provide a more accurate assessment of youth risk behaviors. 62, 63 Written parental consent and youth assent were obtained. Caregivers and adolescents were compensated for their participation. Procedures for this study were approved by the Institutional Review Boards at Northwestern University, Virginia Commonwealth University, and the University of Alabama.
Measures
General demographics. Caregivers reported on the sex and age of the adolescent.
Sexual risk behaviors. The HIV-Risk Assessment for Sexual Partnerships (H-RASP)
64 is a computerized selfadministered interview designed to assess sexual behavior and associated situational and contextual variables at the level of the sexual partnership. The H-RASP was based on AIDSRisk Behavior Assessment (ARBA) 65 but adapted to collect information within sexual partnerships. Both the H-RASP and the ARBA have been used repeatedly with youth populations, including ethnically diverse adolescents, adolescents with psychiatric disorders, and young MSM. [65] [66] [67] The H-RASP included information on characteristics of and behaviors with up to three sexual partners during the 12 months prior to the interview. The sexual risk outcome was an estimate of the number of unprotected vaginal and anal sex acts within each partnership; only male-female and male-male partnerships (reported by seven participants) were included in the analysis. The participant was asked the number of sex acts and the frequency of condom use with each partner. In order to calculate the number of unprotected sex acts, we recoded the frequency of condom use to reflect the percentage of time that the participant did NOT use a condom; therefore, frequency of no condom use was coded as: never = 100%; less than half the time = 75%; about half the time = 50%; more than half the time = 25%; and always = 0%. This proportion was then multiplied by the number of sex acts. For example, if a participant reported 10 sex acts with a partner and condom use about half the time, then the estimated number of unprotected sex acts was estimated at 5 (10 X .5).
Partner and relationship characteristics. The H-RASP included questions about each partner and relationship. Participants were asked about the age difference when sex was initiated (He/She was. -1 = younger than you; 0 = same age; 1 = 1-2 years older than you; 2 = 3-4 years older than you; 3 = 5 or more years older than you) and whether the partner was considered casual (0) or serious (1); a serious partner was defined as ''someone you've had sex with and someone with whom you've had an ongoing relationship with, like a lover, boyfriend or girlfriend, or someone you dated for a while and feel very close to'' while a casual partner was defined as ''someone you have sex with occasionally or even just one time.'' Alcohol and drug use. For each partner reported in the H-RASP, participants were asked: ''How frequently did you drink alcohol before having sex with this partner?'' and ''How frequently did you use drugs before having sex with this partner?'' with a 5-point Likert scale from 1 (never) to 5 (always). Responses were recoded to 0 = never, 1 = sometimes, 2 = always.
Information. AIDS knowledge was measured with a 25-question true-false self-report instrument adapted from material created by the Channing Bete Company and used by the Alabama Department of Public Health. 68 Examples of the items include ''You can tell if a person has HIV by looking at him or her'' and ''It's important to use only a water-based lubricant with latex condoms.'' The number of correct answers for each participant was calculated and then the total scores were divided into quartiles in order to increase the interpretability of the effect sizes. A quartile was then assigned to each participant for use in the analyses.
Motivation. AIDS attitudes and behavioral intentions were assessed using a self-report measure based on IMB model constructs 69 and social cognitive theory. 70 We computed four scales and performed a Principal Components factor analysis to construct a single motivation factor score. The factor analysis produced one factor with an eigenvalue over one, which explained 48% of the variance. The four scales included in the motivation factor were: (1) Adolescent perception of peer norms, which consisted of two items (e.g., ''My friends think that people should use condoms during sexual intercourse'') with four response options ranging from ''strongly agree'' to ''strongly disagree'' and then reverse scored; (2) Adolescent attitudes toward HIV preventive acts, which consisted of three items (e.g., ''If I have sex during the next two months, using condoms every time would be:'') with five response options ranging from ''very bad'' to ''very good.'' (3) Adolescent intention to prevent AIDS, which consisted of three items (e.g., ''I'm planning not to have sexual intercourse at all during the next two months'') with five response options ranging from ''very true'' to ''very untrue.'' (4) Adolescent beliefs about condom use, which consisted of five items (e.g., ''Condoms take all the fun out of sex'') with five response options ranging from ''strongly disagree'' to ''strongly agree.'' For all scales, items were summed to compute a composite score with higher scores representing greater motivation.
Behavioral skills. Behavioral skills were measured as perceived ability to prevent HIV infection by avoiding unprotected sex (i.e. self-efficacy for HIV prevention behaviors). 69 Three questions from the self-report AIDS attitudes and behavioral intentions measure were used to create a perceived self-efficacy scale: (1) ''I can do things to make sure I don't get AIDS.'' (2) ''I can refuse to have sexual intercourse if my partner won't use a condom.'' (3) ''I can tell my partner I want to use a condom during sexual intercourse.'' All items had four response options ranging from ''strongly disagree'' to ''strongly agree'' with higher scores indicating greater selfefficacy to practice prevention. The mean response from the three items was calculated to represent the perceived selfefficacy score, which ranged from zero to three. Given the interpretable zero value, this variable was entered in the analysis uncentered.
Analyses
We used Hierarchical Linear Modeling (HLM) statistical software and procedures outlined by Raudenbush and Bryk (2002) 71 to examine the moderating effects of cognitive domains on the relationship between situational variables and sexual risk behavior using a cross-sectional Partner-Level Model; note that only adolescents who were sexually active in the past year were included in this analysis. HLM is well suited to this design because it can account for dependency in observations in data that contain a nested or multilevel structure. In this case, sexual partnerships (Level 1) are nested within participants (Level 2). Restricted maximum likelihood estimation was used to model frequency of unprotected sex acts as the dependent variable; to account for outliers the data were Winsorized at two standard deviations from the mean. A Poisson distribution was used in estimating the proportion of unprotected sex acts and the model also accounted for overdispersion in the outcome variable. Estimates were made from the population-average model using robust standard errors.
Results
Of the 583 participants who completed the H-RASP, 224 (38.4%) were sexually active in the past year and reported a total of 306 sexual partnerships during that time. The majority (72.8%) of participants reporting any sexual relationships in the previous year only had one such relationship, while 17.9% had two sexual relationships, and 9.4% reported three. Of participants who reported a sexual relationship, the average age was 16.4 years, and 62% were males; significantly fewer nonsexually active participants were male (41%, v 2 = 23.6, df = 1, p < 0.001) and they were younger (mean age = 15.6, p < 0.001). Table 1 shows the characteristics of participant and relationship factors across all sexual partnerships. There was an average of 3.70 episodes of unprotected sex in each partnership; the intraclass correlation (ICC) indicated 43% of the variance in unprotected sex was across participants and 57% across partnerships (i.e., change within participants). Partners were close to the same age as the participant on average (partner age difference mean = 0.30), and 68.6% of partnerships were described as serious. Alcohol and drug use before sex was infrequent; 90.5% and 87.3% reported never using alcohol or drugs before sex, respectively. Sexually active adolescents scored higher than nonsexually active adolescents on information (mean number correct = 18.6 vs. 17.7, p < 0.001) and behavioral skills (mean = 2.6 vs. 2.4, p < 0.001).
The results of the main effects HLM model predicting the rate of unprotected sex in any given sexual relationship are shown in Table 2 . Results for all effects are presented using the event-rate ratio (ERR), which provides an estimate of the change in the event-rate of the outcome variable for each one unit increase in the independent variable. Identifying the relationship as ''serious'' resulted in over 10 times the rate of unprotected sex compared to casual relationships. Alcohol use before sex was also associated with higher likelihood of unprotected sex (ERR = 2.06, p < 0.05, 95% CI [1.12, 3.80]). In terms of between-subjects effects, older age of participant (ERR = 1.36, p < 0.05, 95% CI [1.06, 1.74]) and having more behavioral skills (ERR = 2.33, p < 0.001, 95% CI [1.56, 3.48]) were both associated with a higher rate of unprotected sex, while greater motivation decreased the rate of unprotected sex acts (ERR = 0.39, p < 0.001, 95% CI [0.32, 0.49]).
To further understand how information, motivation, and behavioral skills may affect the rate of unprotected sex, we tested the interaction of these variables with partner-specific variables (Table 3) . While being in a serious relationship had the largest independent effect on the rate of unprotected sex, it did not have any interaction effects with the IMB variables. The age difference between participants and their sexual partners did not have a significant main effect on unprotected sex, but the interactions of age difference with motivation (ERR = 1.20, p < 0.05, 95% CI [1.01, 1.43]; Fig. 1A ) and information (ERR = 1.32, p < 0.01, 95% CI [1.10, 1.58]; Fig. 1B) were significant. Individuals with lower motivation had more unprotected sex than individuals with higher motivation overall. Although sexual partner age did not appear to affect likelihood of sexual risk for those low in motivation, having older partners degraded the protective effect of motivation on sexual risk for those higher in motivation (see Fig. 1A ). Also, as the partner age difference increased, participants with greater HIV information had more unprotected sex, but participants with a lower level of information reduced the number of unprotected sex acts (Fig. 1B) .
There was also a significant interaction between behavioral skills and both alcohol use (ERR = 0.44, p < 0.001, 95% CI [0.29, 0.67]) and drug use (ERR = 0.40, p < 0.001, 95% CI [0.25, 0.64]) in predicting the rate of unprotected sex. Adolescents higher in behavioral skills were less influenced by the effects of alcohol or drug use on unprotected sex. Participants with lower behavioral skills had a stronger positive association between unprotected sex and both alcohol and drug use before sex ( Fig. 1C ; note that the interaction between motivation and drug use in predicting unprotected sex is not illustrated in this figure, but the pattern of findings is comparable). There was also a significant interaction between motivation and drug use before sex (ERR = 1.72, p < 0.01, 95% CI [1.19, 2.48]; Fig.  1D ) in predicting unprotected sex. Adolescents with low motivation had a consistently high level of unprotected sex, while adolescents with high motivation were more affected by using drugs before sex (i.e., drug use eliminated the protective effects of motivation).
Discussion
The primary goal of this study was to understand how cognitive factors related to HIV (i.e., information, motivation, and behavioral skills) interact with situational factors to affect HIV risk behaviors. To achieve this aim, we examined the moderating effects of cognitive domains on the relationship between situational variables and sexual risk behavior using a cross-sectional Partner-Level Model (PLM). 64 These findings can be used to inform interventions that aim to increase levels of certain cognitive factors that protect against sexual risk or to help break the association between certain situational variables (e.g., alcohol and drug use) and unprotected sex. The strongest situational predictor of unprotected sex in these analyses was whether the adolescent classified the relationship as serious. In fact, unprotected sex was 10 times more likely in serious relationships compared to casual relationships. Additionally, none of the IMB variables moderated this relationship, indicating that the influence of serious partnerships on risk does not differ across these cognitive domains. Given that adolescents are quick to classify their relationships as serious, 21 and they often have multiple nonoverlapping serious relationships in relatively short periods of time, 17, 18 they may have unprotected sex with multiple partners over time, thereby increasing long-term risk of acquiring HIV, other STIs and unintended pregnancy. When planning interventions to reduce unprotected sex, it is important to understand the differences between casual and serious relationships and the concept of ''serial monogamy'' or sequential serious relationships. Researchers and practitioners who design interventions should consider including information about what it means to be in a serious relationship in adolescence, how long these relationships generally last, and highlight the increased probability over time of having unprotected sex in several serious relationships. It may be useful to point out to adolescents that, at least among young men who have sex with men, the majority of HIV transmissions are from a serious partner; 72 one study of HIV-positive YMSM found decreasing but still high rates of unprotected sex with both steady and casual partners in the previous 3 months. 73 Previous research has linked both alcohol and drug use to risky sexual behavior, but these findings have been inconsistent in adolescents and young adults. 9, 74 Our results are consistent with some previous findings of a positive main effect of alcohol use prior to sex on sexual risk, but we did not find evidence of a main effect of drug use prior to sex and sexual risk. Importantly, the effect of alcohol use on the number of unprotected sex acts is small compared to the effect of being in a serious partnership. Drug use before sex was not significantly associated with unprotected sex, although we did not distinguish between different types of substances used; evidence suggests that some drugs, such as stimulants, are more associated with unprotected sex than others, such as marijuana. 75 These analyses, though, did find evidence for moderating effects of some IMB variables on the association between sexual risk and alcohol and drug use prior to sex. Among adolescents with strong behavioral skills, using alcohol or drugs before sex was not strongly related to frequency of unprotected sex. However, adolescents with low behavioral skills demonstrated sharp increases in unprotected sex as alcohol and drug use prior to sex increased. Interestingly, the results of our linear model suggest that when there was no alcohol or drug use before sex, adolescents with stronger behavioral skills had more unprotected sex than adolescents with lower behavioral skills. An important consideration when interpreting this result is that overall the sample had a very high level of behavioral skills so the effect is for variation from moderately high to high behavioral skills. Similarly, motivation also moderated the effect of drug use prior to sex on sexual risk. When never or sometimes using drugs before sex, HIV risk reduction motivation was strongly protective against unprotected sex. However, always using drugs prior to sex reduced this effect substantially, such that differences between low and highly motivated adolescents in sexual risk were small in the context of drug use. Motivation is necessary for youth to engage in consistent condom use, 15, 76, 77 but there are a variety of situational variables, such as drug use, that may override motivation in decisions about condom use. Specifically, adolescents may not have the cognitive abilities in place to be able to understand how their behavior and learning are affected by substance use, 78 and they may not have the experience with past substance use to know how it will affect them in sexual situations. 79 They may also be so impaired by the effects of substance use that their motivations and skills cannot be implemented. This may also be an example of state-dependent learning, [80] [81] [82] whereas adolescents who learned HIV risk-reduction behavior skills and motivation when they were sober are unable to implement them when they are under the influence of alcohol or drugs.
Although there was no significant main effect for partner age on sexual risk, motivation and information were both significant moderators of this effect. Our findings show that even adolescents with higher motivation engaged in more unprotected sex with older partners. The literature indicates that having an older partner has been associated with decreased condom use, 13, 14 contraceptive use, 83 and risky sex and substance use for adolescent girls, 84 and that partner age difference may matter more for younger than for older adolescent females. 85, 86 It was unexpected to find that participants who scored higher on the HIV knowledge quiz had more unprotected sex with older partners than participants with lower scores; a study of African American low-income adolescents also found that greater HIV knowledge was associated with more unprotected sex, although partner age differences were not examined. 87 It is also possible that greater HIV knowledge is a result of higher levels of unprotected sex. Future research should explore these unexpected interactions and ascertain whether there are other factors impacting these results.
Across these interactions, a general pattern is one in which the IMB factors are most protective at lower level of situational risks (i.e., no drug or alcohol use, same-age partner), but that their protective effects wane as the situational risks increase. From a prevention standpoint, this pattern is unfortunate because it suggests that interventions that increase HIV protective knowledge and motivations may only increase protective behaviors in low risk situations and contexts. Alternatively, if we found that increased knowledge, motivation, and skills were protective against situational risks, it would be cause for optimism about the impact of existing social-cognitive interventions for reducing the risks associated with situational factors like drug use or older partners. Alternative intervention approaches may be necessary to address situational risks. For example, these alternative interventions could directly address the situational factors (e.g., reducing drug use), provide skills relevant to specific contexts (e.g., how to advocate for and use condoms while intoxicated), or develop novel approaches for addressing state dependent learning, such as reaching youth with education during periods of substance use (e.g., through a mobile app). Of course, the pattern of our results needs to be replicated in other studies with other designs before such a general conclusion that IMB factors are less protective in high risk situations. Little research has been conducted so far on the interplay of multiple levels of influence (i.e., individual, situational, dyadic) on HIV risk behaviors, but such studies have recently been called for to advance the science of HIV 88 and would increase understanding of the interplay of situational and social-cognitive factors.
One unanticipated result was the significant main effect of behavioral skills on sexual risk, with greater behavioral skills resulting in more unprotected sex. A literature review of adolescent sexual behavior and intentions found that eleven studies reported on the relationship between self-efficacy and various sexual behaviors; seven studies reported that higher behavioral skills resulted in lower sexual risk and five reported no associations (one study had results in both categories). 89 However, a study of adolescents seeking psychiatric care found that youths with higher behavioral skills engaged in more sexual risk taking. It may be due to the crosssectional nature of the study or there may be unexamined factors that would help to explain this finding. For example, perhaps adolescents with more behavioral skills also have more sex, which provides more opportunities for unprotected sex acts to occur. Further research that examines the complex linkages among the various risk factors as well as the interaction of motivation and behavioral skills would be helpful in understanding how to develop more effective interventions to prevent risky sexual behavior in adolescents.
Limitations
There are several limitations to note regarding this study. The sample may not be generalizable to adolescents from other racial/ethnic groups, other parts of the country, or from higher-income families. The data are cross-sectional, so the extent of the effects of high risk sex on motivation, behavioral skills, and information cannot be known. Also, only sexually active adolescents were included in this analysis, because it is based on sexual partnership characteristics; including adolescents who were not sexually active or who had oral but not vaginal or anal sex may result in different findings. As there are some significant differences between the sexually active and nonsexually active groups, some of the findings, particularly the unexpected ones, may be due to the fact that adolescents who are having sex are already self-selected as a higher risk group. The sexually active group was older and included more males than the nonsexually active group, both of which are risk factors for increased sexual activity. They also scored higher on the HIV information and self-efficacy measures, which we would expect to be protective factors against engaging in risky sexual activity.
Despite these limitations, this study provides insight into the complex interactions between situational and cognitive factors in predicting sexual risk taking among African American adolescents, a population disproportionately affected by the HIV/AIDS epidemic. It adds to the relatively new literature which uses partner-level approaches in examining factors associated with sexual risk taking. 64 Additionally, our findings provide insight for designing interventions for individuals or couples that address the complex relationships between situational and cognitive predictors of sexual risk taking.
